Caenorhabditis elegans DNA-2 helicase/endonuclease plays a vital role in maintaining genome stability, morphogenesis, and life span.
In eukaryotes, highly conserved Dna2 helicase/endonuclease proteins are involved in DNA replication, DNA double-strand break repair, telomere regulation, and mitochondrial function. The Dna2 protein assists Fen1 (Flap structure-specific endonuclease 1) protein in the maturation of Okazaki fragments. In yeast, Dna2 is absolutely essential for viability, whereas Fen1 is not. In Caenorhabditis elegans, however, CRN-1 (a Fen1 homolog) is essential, but Dna2 is not. Here we explored the biological function of C. elegans Dna2 (Cedna-2) in multiple developmental processes. We find that Cedna-2 contributes to embryonic viability, the morphogenesis of both late-stage embryos and male sensory rays, and normal life span. Our results support a model whereby CeDNA-2 minimizes genetic defects and maintains genome integrity during cell division and DNA replication. These finding may provide insight into the role of Dna2 in other multi-cellular organisms, including humans, and could have important implications for development and treatment of human conditions linked to the accumulation of genetic defects, such as cancer or aging.